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(54) FREEZING CYCLE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a freezing cycle 
device in which a clathrate generating medium of HC 
refrigerant is removed. 

SOLUTION- As host solution, water is contained, ana as 
guest molecules, each of single refrigerant or ™* ed 
refrigerant of R600a of HC refrigerant (isobutane). RC270 
(cyclopropane), R290 (propane), R1270 (propylene) and 
R170 (ethane) are contained. There are prov.ded a 
compressor 1. a condenser 2, a restrictor 3. an evaporator 4 
and a drier 7. Both temperature and pressure in a line 
ranging from an inlet port of the evaporator to a suction 
inlet of the compressor are controlled to specified 
temperature of critical decomposing point and lower than 
the pressure in response to a combination of each of the 
single refrigerant or a weight ratio. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
Sl^s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

!f 5*** ^ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Sof the invention] This invention relates to the refrigerating cycle equipment nsing the refrigerant 
containing HC refrigerant. 

of a compressor in recent years, a condenser, "J*^ alternative refrigerant without 

^^^^ 

U refrigerant, R600a of HC ^^^~^S^of RC270 (? cyclopropane, - 
points), The shift to each single refrigerants and these CH3-CH2-CH3, -42.1 

Cm-CH2-CH2-, -33.5 degrees C of boiling points) and R290 (a propane, 
degrees C of boiiing points) is Proposed. machines is shifting to the mixed 



refrigerant. 

[0005] uci ^hv the Inventionl However, when the refrigerating cycle equipment containing 

[Problem(s) to be Solved by ^^"5^,^ with the little water in refrigerating cycle 

r f — freezes over ' oil 

[0006] With clathrate, it considers as the matter whicfr mere ^ ^ ^ ^ 

interior of the three-dimensional f^f^^^^^&e^ecific crystal structure." A host 
molecule, and other atoms or molecules ^FJ^^^Z structure, and, generally water is 
solution is matter which makes the ^ e f^ t ~Se structure of clathrate, and enables 

^rl=^^ 

guest molecules according to ^^^iduaL . equipment from which the clathrate 
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consideration of such a convent technical problem 
[SsforSo!^ 

. — : ~f th\* invention is equipped with the control mc<m ™m«r«Rsor_ a 
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Es for Sowing .he Problem] In ^^^^CZ^^^S^ - d 
equipment of this invention « equipped w,ft 4he^ on to W from „ compresso r ; a 

pressure of Rhine which result in inhalation open ng of sam P fa g refHgerating cycle , ^ 

condenser, an collimator, an ^;**^»S C h is the critical decomposition point, and 

[0009] HC refrigerants are R60 * C«**»*»* J^ffi^"* and L controlled at the 
propane), R1270 (propylene), and R170 £*^)>or e ™ x com * ressor inhala tion Rhine from an 

ia^at^ 

~ , • _ i ^^oront anrl helow a nressure. ... - ar t cm -ntinn 



evaporator rniei pui i <u. ^ * 

of each single refrigerant, and below a id d for carrying out adsorption 

reference to a drawing. . ,_ Yn1aine d The critical decomposition point of HC refrigerant which 

[0013] 



IC 1J 


MM CC) 


(atm) 


R6 00a MV^» 


1. 88 


1.653 


RC2 7 0 &9W7urt» 


16. 21 


5. 59 


R2 9 0 C7n^» 


5. 7 


5. 45 


Rl 2 7 0 (^Dtr^» 


0. 9 5 8 


5. 93 


Rl 7 0 (X^» 


14. 7 


33. 5 



The numeric valne of Table ,1 is shovm ? as for ^^f^^Zm^ofZ^Z (1913) , 
Treatise", and temperature [ in / to the 7th page / iz«n 

R290 (propane), R1270 (propylene) and R170 c less and each vapor pressure of 

^Each tiling point of 
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are the critical decomposition point can be ^ pressure force in which 

each single refrigerant. When it ^^^^^^^ decomposition temperature 
the evaporation pressure was predicted and is controlled l be ow compressor 

as overheating gas consider as vapor pressure equivalent to 

100181 For example, if it is 50/50 /o ot the weigm m oiu . th alternat ive refrigerant 

R12 in using the R600a(isobutane)/R290 (propane) ^fs tne caaavSic position of the 

of R12 as a refrigerant, the critical decompositio n /^^^^ of R600a ^obutaSe), pressure 

when an evaporation pressure is » air temperature is controlled 

decomposition pressure force of R290 (propane) ^ a F temDeram re of R290 (propane), in 

at R60 P 0a (isobutane) and below the SSSTSSffi^ be prevent from the 

Rhine which results in compressor inhalation opening, generation o 

evaporator outlet which is easy ^ ^^J^ffif to make it into refrigerating capacity 

[0020] Moreover, since mixing .of £170 (ethaM)^ °™ refrigerant used as the 

equivalent to R22 in the case of R290 (propane) ^°.^^^^ A J n pre dict the temperature 
alternative refrigerant of R22 is sufficient, the ^^^J^^pw, 5.45atm, and the 
of 5.7 degrees C which is the critical decomposition point ot K2W propane;, v 

substantially same thing. tnft u P watP r which is a host solution is carried out with a dryer 

[0021] Therefore, if adsorption treatment of the water ^wtacta» a no decomposition 

which is easy to serve as overheating gas. : nmpni ; n one ooeration gestalt of this invention. In 

[0022] Drawing! shows the refrigerating cycle ^eqmp" oneje£™& 4 constitute the 
draUg2 , the compressor 1, the con ? en ^^^ compressor 1, a dryer 7 is 

steamy compression refrigerate . cycle. *^££££ ^ m j thermo sensor 9 and the pressure 
installed in Rhine between a condenser 2 and J* J f evaporator 4. A control unit 1 1 

equipment may contain the little water which n ^ n n ^. e ^ e operation gesta i t 0 f this invention in 
[0023] Actuation of the refrigerating ; cycle compressed, HC refrigerant is led 

Lwing2 is explained. After ^^^^^Z^ he pressure of an evaporator 4 to below 
to a condenser 2 and is condensate-ized An collimator^ lowe y removed from an evaporator 4. 
a specific pressure, and evaporates liquid ^'*^^" ( S B «I to the specific 
A control unit 1 1 controls the temperature and the pressure m ifie ™* the tempera ture 

temperature which ^cal ^^^^^^ TT ' *" ^ 
and the pressure of Rhine which resuu in y collimator 3. 
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of RC270 (cyclopropane), R290 ftane), R1270 (propylene), and R170 (eth<S or these mixed 
refSgerants will function as a guestmolecule of the clathrate generated from the little water through 
whi I " culates together wim a refrigerant, and will generate clathrate in Rhine of compressor 1 
mhalation opening from evaporator 4 inlet port 0 degrees C or more. In Rhine which results in 
compressor 1 inhalation opening, it is the easiest to generate clathrate from evaporator 4 outlet which is 
eLTto serve Especially overrating gas. Generation of the clathrate which is not desired freezes 
co1hmator3 ^outlet an evaporator 4, and compressor 1 inhalation Rhine. If the oil return hole 6 of a 
SZ^lidied especially in the accumulator 5 freezes over, oil will not circulate to a compressor 1 
but will have big effect on dependability. . 
[0025] However, it is used in order that the dryer 7 which filled up with this operation gestah Jhe 
nermutite 8 grade arranged between a condenser 2 and an collimator 3 may remove the little water 
□! riling cycle equipment. Since adsorption treatment of the little water is carried out with 
IXer 7 and clathrate serves as an amount inadequate for being generated, freezing will be avoided. 
[0026] Wtth the gestalt of operation of drawmg2 , in order to use as an air-conditioning machine of air 
condition ng combination, naturally a four way valve (not shown) can be added, if the installation 
ocatn of melermo sensor 9 at this time or a pressure sensor 10 is made into Rhine between a four 
way valve and the sucking mouth parts of a compressor 1 - an air conditioning - in any case, 

mention, generation of clathrate can be prevented also in the 
mixed ^ref^ge r^t if the refrigerant of HC refrigerant single in the gestalt of operation mentioned above, 
or not oX SeMgerant comrade's mixed refrigerant but HC refrigerant, and a HFC refrigerant. 

fpffect of the Invention] Although this invention makes the clathrate generation medium of the 
K^Sment using HC refrigerant which does not have a threat over an ozone layer as a 
gtiesfmolecule including water remove as a host solution, it is made so that clearly from the place 
described above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dllges caused by tbm use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
rvrccisclv . 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] . „w*rt P ri7ed bv using the refrigerant which is equipped with 

[Claim 1] Refrigerating cycle equipment charac t ™J^ t ^°^J Wl g |e which reS ult in inhalation 
the control means for controlling the temperature and £Zr ^evaporator, the dryer for 

(propylene), and R170 (ethane), or these mixed refrigerants. 



[Translation done.] 
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[00 0 11 
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[00 02] 
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R6 0 0 a (.-i 


1. 88 


1.653 


RC2 7 0 (i/?D^» 


16. 21 


5. 59 


R2 9 0 C7n;\» 


5. 7 
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mwmmiZ* Felix Franks : "Water - A Com 
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